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(54) BRAKE PEDAL DEVICE FOR INDUSTRIAL VEHICLE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a brake pedal 
device for an industrial vehicle imparting a feeling of 
pedal-stepping force and a stepping amount of the pedal 
similar to conventional vehicles. 

SOLUTION: This brake pedal device has a spring 1 4 
supporting the brake pedal 7 to position the pedal 7 in a 
prescribed position, and a potentiometer 21 detecting a 
turn of the pedal 7 to detect the stepping amount of the 
pedal 7, while a rubber mount 17 generating reaction 
force to the pedal 7 is disposed at a position where the 
pedal 7 is turned by a prescribed angle against the 
spring 14. Therefore, when the pedal 7 is stepped, the 
pedal 7 is turned by the prescribed angle against 
reaction force of the spring 14 at first and is turned 
against the reaction force of both the spring 1 4 and the 
rubber mount 1 7. Accordingly, because the pedal 7 is not 
turned unless stepping on the pedal 7 strongly from 
halfway, a worker can obtain the feeling like application 
of strong brake force when strongly stepping on the 
pedal 7, and the feeling like application of weak brake force when weakly stepping on the pedal 
7, so that the worker can drive the vehicle with the same feeling as the vehicle having a 
conventional hydraulic brake device. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1]A brake pedal supported enabling free rotation. 

The 1 st elastic body that supports said brake pedal in a fixed position. 

An angle sensor which detects rotation of said brake pedal and detects the amount of treading in 
of this pedal. 

The 2nd elastic body that generates reaction force to said pedal in a position which is a brake 
pedal unit of an industrial vehicle provided with the above, and predetermined made carry out 
angle rotation of said brake pedal by resisting said 1st elastic body has been arranged. 

[Claim 2]A brake pedal unit of the industrial vehicle according to claim 1 having formed a bracket 
in contact with the 2nd elastic body in the side of a brake pedal, and considering a brake pedal 
as composition which receives reaction force when this bracket contacts the 2nd elastic body. 
[Claim 3]A brake pedal unit of the industrial vehicle according to claim 2 enabling adjustment of 
distance until a bracket contacts the 2nd elastic body. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 

[ 0001 ] 

[Field of the Invention]This invention relates to the brake pedal unit of an industrial vehicle. 

[ 0002 ] 

[Description of the Prior Art]Although the control input (the amount of treading in) of the brake 
pedal of a brake pedal unit was changed into oil pressure and the brake force has been 
conventionally acquired with the brake equipment of the industrial vehicle, The industrial vehicles 
which are performing speed control of vehicles by electronic control increase in number these 
days, The control input (the amount of treading in) of the brake pedal was not directly 
transmitted to a brake-hydraulic-pressure circuit, but the sensor detected, it changed into the 
electrical signal, this electrical signal was inputted into the controller of speed control, and the 
brake is controlled by this controller more often. 

[0003]The above-mentioned sensor considered that angle of rotation of a brake pedal was a 
control input (the amount of treading in), and has changed it into the electrical signal. 

[0004] 

[Problem(s) to be Solved by the Invention]By the conventional vehicles changed into oil 
pressure, the control input of a brake pedal. When the worker broke in the pedal strongly and the 
strong brake force broke in weakly, by the brake pedal which only inputs angle of rotation to a 
weak brake force being acquired, respectively, such feeling was not acquired, but authorized 
personnel had the problem of sensing strong sense of incongruity, when operating the vehicles of 
electronic control. 

[0005]Then, this invention can carry out the neighborhood of the feeling of the power of breaking 
in a pedal, and its amount of treading in, with the conventional vehicles, and an object of this 
invention is to provide the brake pedal unit of the industrial vehicle which can cancel sense of 
incongruity in case authorized personnel operate the vehicles of electronic control. 

[0006] 

[Means for Solving the Problem]In order to attain the purpose mentioned above, among this 
inventions the invention according to claim 1 , A brake pedal supported enabling free rotation and 
the 1 St elastic body that supports said brake pedal in a fixed position. It is a brake pedal unit of 
an industrial vehicle provided with an angle sensor which detects rotation of said brake pedal and 
detects the amount of treading in of this pedal. The 2nd elastic body that generates reaction 
force to said pedal in a position which resisted said 1 st elastic body and predetermined made 
carry out angle rotation of said brake pedal has been arranged. 

[0007]Here, the 1st elastic body and the 2nd elastic body are a spring body or a rubber body, 
resisting and following reaction force of the 1st elastic body at first, if a brake pedal is broken in 
according to the above-mentioned composition — predetermined angle rotation — if it carries 
out, reaction force of both the 1 st elastic body and the 2nd elastic body will be resisted, and it 
will rotate. If it breaks in from the middle and power is not increased, a brake pedal stops 
therefore, rotating. 

[0008]By the invention according to claim 2 being the invention according to claim 1, and forming 
a bracket in contact with the 2nd elastic body in the side of a brake pedal, a brake pedal was 
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considered as composition which receives reaction force, when this bracket contacted the 2nd 
elastic body. 

[0009]According to the above-mentioned composition, a brake pedal receives reaction force of 
both the 1 st elastic body and the 2nd elastic body from a time of a bracket contacting the 2nd 
elastic body. The invention according to claim 3 enabled adjustment of distance until it is the 
invention according to claim 2 and a bracket contacts the 2nd elastic body. 

[0010]According to the above-mentioned composition, stroke quantity until a bracket contacts 
the 2nd elastic body can be adjusted, it can break in with the amount of treading in of a brake 
pedal, and the characteristic of power can be adjusted. 

[ 0011 ] 

[Embodiment of the Invention]Hereafter, an embodiment of the invention is described based on a 
drawing. Structural drawing of the brake pedal unit of the industrial vehicle in an embodiment of 
the invention is shown in drawing 1 and drawing 2 . 

[0012]It is a brake-pedal base material which is attached at right angles to the vehicle body 2 in 
drawing 1 and drawing^ as for 1 , The 1 st member 3 protrudes horizontally from this base 
material 1 , the shaft 4 is horizontally supported by the lower part of this member 3 along with 
the base material 1 , and it can rotate freely at this shaft 4, The arm 5 of the shape of a side 
view L character rotated focusing on the shaft 4 is formed, and the step board (pedal part) 6 is 
being fixed at the tip of this arm 5. The brake pedal 7 is formed by said arm 5 and the step board 
6 . 

[0013]Along with the base material 1, the 2nd member 1 1 is horizontally fixed at the tip of the 
1 st member 3, and the hook 1 2 protrudes on the center— section upper surface of the arm 5 of 
said brake pedal 7, and the spring 14 which is the 1st elastic body is attached between the holes 
1 3 provided in the transverse plane of this hook 1 2 and the 2nd member 1 1 . The brake pedal 7 is 
hung and supported by predetermined height with this spring 1 4. 

[0014]The plate-like bracket 16 is attached to a major axis direction at the center-section flank 
of the arm 5 of the brake pedal 7, this bracket 1 6 is countered and the rubber mount (rubber 
body) 1 7 which is the 2nd elastic body is attached to the base material 1 . 

[0015]The potentiometer 21 which is an angle sensor above the arm 5 of the brake pedal 7 at 
the base material 1 , It is attached to the bracket 22 which protruded from the base material 1 , 
and the upper bed part of the arm 5 of the slider 24 and the brake pedal 7 connected with the 
axis of rotation 23 of this potentiometer 21 is connected by the connecting member 25. The 
attaching member 26 of the potentiometer 21 is formed in the side contrary to the side of which 
the axis of rotation 23 is sticking out to the potentiometer 21, and the long hole 27 longwise in 
the method position of both sides of the potentiometer 21 is formed in this attaching member 26. 
The round hole to which the potentiometer 21 fits into a center section is provided in said 
bracket 22, and the screw is turned off by the method of both sides of this round hole, and the 
potentiometer 21, It is inserted in said round hole and fixed to the bracket 22 by tightening the 
bolt 28 through the long hole 27 of the attaching member 26 to said screw. 

[0016]Hereafter, the operation in the above-mentioned composition is explained. When 
authorized personnel break in the brake pedal 7 in the direction of the arrow A, the arm 5 of the 
brake pedal 7, If the reaction force of the spring 1 4 is resisted at first, it rotates focusing on the 
shaft 4 and predetermined angle (angle until bracket 1 6 contacts rubber mount 1 7) rotation is 
carried out continuously, the reaction force of both the rubber mount 17 and the spring 14 will 
be resisted, and it will rotate focusing on the shaft 4. An upper bed rotates with this rotation, 
this operation is transmitted to the POTANSHO meter 21 via the connecting member 23, it is 
changed into an electrical signal, the angle of rotation of treading in, i.e., amount, (stroke 
quantity) of the arm 5 of the brake pedal 7, and it is transmitted to a controller (not shown). 

[001 7]If authorized personnel remove a leg from the brake pedal 7, will rotate the arm 5 of the 
brake pedal 7 in the reverse direction focusing on the shaft 4 according to the reaction force of 
both the rubber mount 17 and the spring 14, and it will return to the original position. In 
connection with this, an upper bed rotates to an opposite direction, this operation is transmitted 
to the POTANSHO meter 21 via the connecting member 23, it is changed to 0, the angle of 
rotation of treading in, i.e., amount, of the arm 5 of the brake pedal 7, and it is transmitted to a 
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controller (not shown). 

[0018]If the amount of treading in of the brake pedal 7 is detected by the potentiometer 21 as 
mentioned above, a brake force will be controlled according to the amount of treading in 
detected by the controller. 

[0019]if it gets into the brake pedal 7 until to some extent, the bracket 16 in the rubber mount 
1 7, Since the reaction force of both the rubber mount 1 7 and the spring 1 4 is applied to the 
pedal 5, unless it breaks in the brake pedal 7 strongly from the middle, the worker cannot rotate 
the brake pedal 7, namely, cannot acquire a brake force. 

[0020]It breaks in with the amount of treading in of the brake pedal 7 by this embodiment 
(stroke: mm), and an example of the characteristic of power (treading strength;N) is shown in 
drawing 3 . If treading strength is not increased from about 50% of stroke as compared with the 
conventional case as shown in drawing 3 , the characteristic which cannot increase stroke 
quantity (unless it steps on strongly) is shown. 

[0021]Therefore, the feeling from which a weak brake force is acquired, respectively is acquired, 
and the worker can operate with the feeling without conventional hydraulic brake equipment and 
sense of incongruity, if the pedal 7 is broken in strongly and a strong brake force will break in 
weakly. 

[0022]Although spring bodies, such as a coil spring and a laminated spring, can be used although 
the rubber mount 1 7 which is a rubber body is used as the 2nd elastic body in this embodiment, 
and the spring 14 which is a spring body is used as the 1st elastic body, rubber bodies, such as a 
rubber belt, can be used. 

[0023]It is good also as a structure of the bracket 1 6 being lost, and the arm 5 of the brake 
pedal 7 contacting directly the rubber mount 1 7 which is the 2nd elastic body, and receiving 
reaction force. As shown in drawing 4 , the bracket 1 6 attached to the arm 5 can also be made 
into the structure where the position can be adjusted. Stroke quantity until the bracket 1 6 
contacts by this the rubber mount 1 7 which is the 2nd elastic body can be adjusted, it can break 
in with the amount of treading in of the brake pedal 7 (stroke; mm), and the characteristic of 
power (treading strength;N) can be adjusted. In drawing 4 , an upper bed is supported by the side 
of the arm 5, enabling free rotation, and, as for the bracket 31 replaced with said bracket 16, the 
lower end is being fixed to the side of the arm 5 by the Justification means (adjustment 
mechanism). For example, form the axis 32 in an upper bed and an upper bed is supported by the 
side of the arm 5 with this axis 32, enabling free rotation. The axis 33 which carried out the 
screw cutter is established, this axis 33 is countered, the long hole 34 is formed in the side of 
the arm 5, and it is considered as the structure which can adjust said axis 33 forward and 
backward through this long hole 34, and can be stopped with the butterfly screw 35. 

[0024] According to this embodiment, although the composition of the brake pedal unit of a hang 
type is shown, it can also be considered as a standup-type brake pedal unit. The example is 
shown in drawing 5 . 

[0025]The standup-type brake pedal unit shown in drawing 5 has composition which rotated 90 
degrees of brake pedal units of the hang type shown in drawin g 1, and leveled the brake-pedal 
base material 1 , and is stored inside the vehicle body 2 except for the tip part of the brake pedal 
7. 

[0026]In the standup-type brake pedal unit, it is supported so that the brake pedal 7 may rise 
with the spring 14. . Also in this standup-type brake pedal unit, if the brake pedal 7 is not 
strongly broken in from the middle in a similar manner, will rotate the brake pedal 7. That is, a 
brake force cannot be acquired, but the feeling from which a weak brake force is acquired, 
respectively is acquired, and the worker can operate with conventional hydraulic brake 
equipment and the feeling, if the pedal 7 is broken in strongly and a strong brake force will break 
in weakly. 

[0027] 

[Effect of the Invention]If according to this invention a brake pedal is broken in, and it does not 
break' in strongly from the middle since [ which is predetermined ] the reaction force of both the 
1st elastic body and the 2nd elastic body will be resisted and it will rotate, if angle rotation is 
carried out as stated above. By stopping rotating, the feeling from which a weak brake force is 
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acquired, respectively is acquired, and the worker can operate with conventional hydraulic brake 
equipment and the feeling, if a pedal is broken in strongly and a strong brake force will break in 
weakly. 

[Translation done.] 
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